A cyclic variation in plasma levels of pregnancyassociated murine protein-l (PAMP-l) during the oestrus cycle in outbred Pan: Thei mice was recorded. PAMP-I plasma levelswere significantly elevated in dioestrus as compared with the three other stages of the murine oestrus cycle. Until day 7 of gestation the PAMP-l plasma levels remained low, and no significant differences could be observed between pregnant and pseudopregnant female mice. The PAMP-l levels increased markedly in the circulation on day 8 of pregnancy, and continued to increase until peak values were reached at day 11 of pregnancy. In the latter half of pregnancy the PAMP-llevels declined until day 17 of pregnancy, at which stage the normal non-pregnant values were recorded.
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). The molecule is present in the circulation of pregnant as well as non-pregnant female mice, but undetectable in healthy adult male mice. In juvenile mice of both sexes PAMP-l is undetectable in the circulation until shortly before puberty when it increases in concentration. During puberty PAMP-l disappears from the male circulation, but rises to normal adult levels in the females (Hau et al., 1982a) . During pregnancy the serum concentration increases dramatically (Hau et al., 1978) , peak levels being reached at mid-gestation in outbred females and a couple of days later in inbred females (Hau et al., 1985) . During pregnancy PAMP-l exhibits affinity for the placental surface (Hau et al., 1983b) and the protein is present as a thin rim covering the trophoblast exposed to the maternal blood (Chemnitzet al., 1982) . Intravenous administration of monospecific antibodies against the protein during pregnancy results in abortion if and only if there is a genetical difference between the female and her fetuses (Svendsen et al., 1984) .By contrast, intrauterine administration of anti PAMP-l antibodies has no impact on pregnancy outcome (Hau et al., 1985) .
PAMP-l is also present in the rat (Hau & Porstmann, 1984) and rabbit (Hau, 1986) and it has been used quite extensively as a model for studies of the hormonal regulation of human PZP. Hypophysectomy results in the disappearance of PAMP-l from the circulation, and replacement therapy with gonadal hormones and gonadotrophins could not reverse this effect (Hau et al., 1983a) . We have recently demonstrated that PAMP-l synthesis can be restored in hypophysectomized female mice and induced in intact male mice by continuous infusion of human Growth Hormone (hGH ; Frohlander et 01., 1987) , and similar results have been obtained in the rat (Carlsson-Bostedt et 01., 1987; Eriksson et 01., 1988) . PAMP-I is absent from the circulation of Snell's dwarf mice, which have little or no growth hormone production, and recent studies using frequent injections of hGH demonstrated that PAMP -1 synthesis was initiated by this treatment (Hau et 01., 1990a) . Another study using rats has demonstrated a dose response relationship between hGH dose and subsequent PAMP-l levels (Hau et 01., 1990b) .
The aim of the present study was to examine PAMP-l plasma levels in adult females, during the oestrus cycle, pseudopregnancy and pregnancy.
Materials and methods

Animals
The animals used were 7-12-weeks-old female mice of the outbred stock Pan: Thei kindly donated by H-J Skovgaard Jensen, DVM, University of Copenhagen. The mice were fed a commercial diet (Altromin, Brogaarden, Denmark) and tap water ad libitum. The light: dark cycle was 12 h : 12 h.
Oestrus cycle examination was performed by light microscopical analysis of vaginal smear. The different stages of the murine oestrus cycle were classified according to Dobbelaar et 01. (1975) : In oestrus (Y2 day), only cornified epithelial cells are seen in the smear. The metoestrus stage (1 day), is characterized by the appearance of leucocytes in the smear. In dioestrus (2-3 days), the smear is composed of nucleated epithelial cells and leucocytes, and prooestrus (Y2 day) is characterized by the presence of both nucleated and cornified epithelial cells and a few leucocytes.
Mating was determined by observation of vaginal plugs, designated Day I of pregnancy. The mice which failed to conceive were considered pseudopregnant.
Heparinized blood samples (0' 25 ml) were drawn from the tail vein between 8.30 and 11.00 a.m. Plasma was stored at -20°C until analysis.
Quantification of PAMP-l
The plasma concentration of PAMP-l was quantified by rocket immunoelectrophoresis as previously described (Hau et 01., 1978) , using monospecific antisera purified as described in Hau et 01. (1982b) .
The amount of PAMP-l in a pool of plasma from mice at 18-19 days of gestation (n~85) was assigned a value of 100 arbitrary units (AU) per ml and used as the master standard. The interassay coefficient of variation was 5070.
Statistics
Student's t-test was applied for analysis of significance of differences.
Results
PAMP-l plasma levels infemale Pan: Thei mice
The mean PAMP-l plasma level in 210 female PAMP-l mice was l62±9 (SEM) AU/ml.
During the oestrus cycle significantly (P<O'Ol) elevated PAMP-l plasma levels were recorded in dioestrus compared with oestrus and metoestrus, whereas significantly (P<0'05) lower levels were recorded in prooestrus as compared with oestrus and metoestrus (Fig. 1) .
During pregnancy and pseudopregnancy PAMP-l remained at rather low levels in the circulation, i.e. significantly lower (P<O'01) than at dioestrus, until Day 8 of pregnancy when the levels increased significantly and continued to increase until day II of gestation. From day 12 of pregnancy the PAMP-Ilevels decreased to reach normal non-pregnant values at day 17 of pregnancy (Fig. 1) .
Discussion
This is the first investigation of P AMP-I plasma levels during the murine oestrus cycle and pseudopregnancy.
It demonstrates a cyclic fluctuation of PAMP-I levels with high levels during dioestrus and low levels at prooestrus.
An analysis of growth hormone (GH) secretory profiles in female rats, in which PAMP-I is also believed to be regulated by GH, failed to reveal a clear relationship between the pattern of GH secretion and the phases of the oestrus cycle (Terry et al., 1977; Clark et al., 1987) . However, both of these studies demonstrate the tremendous fluctuations in plasma GH levels occurring rapidly, which makes it difficult to determine cyclic variations in the secretory pattern of GH.
In contrast to testosterone, oestrogens elevate basal plasma levels of GH and suppress the GH pulses under some conditions, and oestrogens may stimulate GH secretion by acting directly on the pituitary (Jansson et al., 1985; . This, and the findings that the development of the sex difference in the GH secretory pattern occurs around puberty in the rat (Eden, 1979) agrees remarkably well with the differences in PAMP-I levels observed in rodents (Hau et al., 1982a; 1983a) .
Lack of fertilization of the eggs in the female mouse results in the development of a luteal phase, with functioning corpora lutea, known as pseudopregnancy which lasts 10-13 days and is terminated by oestrus at which ovulation occurs. On day 9 of gestation a local maximum in the serum level of luteinizing hormone (LH) has been observed (White, 1978) . Similarly to the concentrations of LH, no significant differences in PAMP-I levels could be demonstrated between Hau et al. pregnant and pseudopregnant females during the first 7 days following the detection of a vaginal plug. The PAMP-I levels recorded in pseudopregnant females on days 8, 9 and 10 were too few and exhibited a too large variation to allow the production of a graph.
In the human a placental variant of GH, termed hPGH, has been partly characterized (Frankenne et al., 1988) . During human gestation pituitary GH declines to undetectable levels during the latter half of pregnancy, whereas hPGH appears in circulation at midpregnancy and increases in concentration until term (Frankenne et al., 1988) . A recent study has shown that the normal episodic peak activity of GH in non-pregnant and first trimester pregnant women dramatically changes into a continuous stable secretion during late pregnancy (Eriksson et al., 1989) . It is concluded in this study, that during the second half of human pregnancy, serum measurements of GH reflect a major contribution from the non-episodically secreted placental GH variant and a concomitant suppression of pituitary GH.
Considering that a similar placental variant of GH is likely to exist in the mouse, this might explain why PAMP-l levels decrease in the latter half of gestation, if the placental GH variant, e.g. due to lack of pulsatility, does not function as an inducer of PAMP-l.
This hypothesis might also explain why the decrease in PAMP-I levels in the pregnant female mouse occurs a few days later in inbred strains (Hau et al., 1985) compared with outbred stocks, since the placental mass per female is larger in outbred animals due to' the larger litter size.
